♦ 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

18.09.1996 Bulletin 1996/38 

(21) Application number: 96301584.7 

(22) Date of filing: 07.03.1996 



( ii) EP0 732 117 A2 

EUROPEAN PATENT APPLICATION 

(51) Intel 6; A61M 25/00 



(84) 


Designated Contracting States: 


• Kato, Tadakazu 




CH DE FRGBIT LI SE 


Seto-shl, Aichi-ken (JP) 






• Mizukamt, Isamu 


(30) 


Priority: 17.03.1995 JP 58940/95 


Seto-shl, Aichi-ken (JP) 


(71) 


Applicant: ASAHI INTECC CO., LTD. 


(74) Representative: Senior, Alan Murray 




Nagoya shi, Aichi Pref. (JP) 


J.A. KEMP & CO., 






14 South Square, 


(72) 


Inventors: 


Gray's inn 


• 


Miyata, Kenji 


London WC1R5LX(GB) 




Seto-shi, Aichi-ken (JP) 





CM 
< 



(54) A catheter structure for use in medical treatment 

(57) In a catheter structure having an inner tube, a 
metallic mesh knit provided to surround an outer surface 
of the inner tube and an outer tube provided to cover an 
outer surface of the metallic mesh knit, the metallic 
mesh knit is formed by spiral lines, one of which is great- 
er than the other in mechanical strength. 
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Description 

The invention relates to a catheter structure usually 
used for medical treatment to improve its manipulatabil- 
ity. 

In a catheter structure which has an synthetic inner 
tube, a metallic mesh knit provided to surround an outer 
surface of the inner tube and an outer tube provided to 
cover an outer surface of the metallic mesh knit, the me- 
tallic mesh knit is made of flat thin wires of the same 
mechanical strength substantially knitted with equal 
pitch and angle. 

In this type of the catheter, it is difficult to concur- 
rently overcome conflicting requirements between its 
structural property and functional property. When the 
thickness of the metallic mesh knit is reduced, its kink 
resistance property and good torque transmission is 
sacrificed although it better follows up a blood vessel 
due to an increased flexibility. When the thickness of the 
metallic mesh knit is increased, its follow-up property 
and inner diameter are reduced with less flexibility al- 
though the kink resistance property and good torque 
transmission are improved. 

With the reduced diameter of the metallic mesh knit, 
there arises a problem of increasing vessel pressure 
when supplying contrast medium with the blood vessel. 
When a guide catheter is used, there arises a problem 
of impeding passage of a balloon catheter and a stento. 

Therefore, it is an object of the invention to provide 
a catheter structure which is capable of improving a kink 
resistant and good torque transmission property while 
maintaining a good follow-up property without reducing 
its inner diameter. 

These together with other objects and advantages 
which will become subsequently apparent reside in the 
details of construction and operation as more fully here- 
inafter described and claimed, reference being had to 
the accompanying drawings forming a part hereof. 

Fig. 1a is a prespective view of a catheter structure 
according to an embodiment of the invention; 
Fig. 1b is an enlarged prespective view of a main 
part of the catheter structure taken along the line A- 
A of Fig. 1a but partly removed; and 
Figs. 2a - 2d are sequential views of the main part 
of the catheter structure showing how the catheter 
is assembled. 

According to the invention, there is provided a cath- 
eter structure comprising an inner tube, a metallic mesh 
provided to surround an outer surface of the inner tube 
and an outer tube provided to coat an outer surface of 
the metallic mesh; the metallic mesh being formed by 
spiral lines, one of which is greater than the other in me- 
chanical strength. 

Normally, the mesh is woven or "knit". 

With the structural arragement that the metallic 
mesh being formed by spiral lines, one of which is great- 



er than the other in mechanical strength, the spiral line 
of weaker strength surrenders to bend around other spi- 
ral line at the intersection of the two spiral lines. This 
increases a sliding resistance of the weaker spiral line 

5 against the other at the intersection so as to improve the 
kink resistant and torque transmission property neces- 
sary to manipulate the catheter without increasing its 
thickness dimension. 

According to a preferred feature of the invention, 

10 each of the spiral lines comprising a one thin fiber or 
pluralistic thin fibers, the thin fiberof one spiral line being 
greater than the thin fiber of the other spiral line in cross 
section. 

According to still another preferred feature of the inven- 
ts tion, both the thin fiber of one spiral line and the thin fiber 

of the other spiral line are rectangular in cross section, 

at least either width or thickness of the former thin fiber 

is greater than the latter thin fiber. 

According to other option of the invention, the width 
20 of the former thin fiber is 2.5 - 25 times the latter thin 

fiber, and the thickness of the former thin fiber is 1 .0 - 

10 times the latter thin fiber. 

According to other option of the invention, each of 

the spiral lines comprising one thin fiber or pluralistic thin 
2S fibers, the thin fiber of one spiral line being greater than 

the thin fiber of the other spiral line in hardness. 

According to other option of the invention, each of 

the spiral lines comprising a one thin fiber or pluralistic 

thin fibers, the thin fiber of one spiral line being greater 
30 than the thin fiber of the other spiral line in geometrical 

moment of inertia. 

According to still other option of the invention, one 

spiral line is made of stainless steel, and the other spiral 

line made of a synthetic resin. 
35 According to still other option of the invention, both 

the thin fiber of one spiral line and the thin fiber of the 

other spiral line are circular in cross section, a diameter 

of the former thin fiber is dimenstonally greater than the 

latter thin fiber. 

40 According to still other option of the invention, a 
cross section of one spiral line is substantially the same 
that of the other spiral line, and the number of the former 
thin fibers is greater than that of the latter. 

Referrig to Fig. 1 a, a catheter 1 has a catheter body 

45 1 o and a grip 1 1 provided at a rear portion of the cathe- 
ther body 10. To a front end surface of the cath ether 
body 10 which is made of a flexible tube, a soft tip 12 is 
connected. As shown at an enlarged view in Fig. 1 b, the 
cathether body 10 has an inner tube 2 made of a syn- 

50 thetic resin. An outer surface of the inner tube is sur- 
rounded by a metallic mesh knit 3 which is coated by an 
outer tube 4 made of a synthetic resin. The metallic 
mesh knit 3 comprises a series of counterclockwise spi- 
ral lines 5 and a series of clockwise spiral lines 6. 

55 The spiral line 5 is adapted to be mechanically 
stronger than another spiral line 6 in the following man- 
ner. 

The spiral line 5 includes eight thin fibers 51, each 
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o, which is flatly compressed into -J^-JSJ 
which measures 0.26 mm in width and 0.06 mm in the* 
neTs Each of the thin fibers 51 is originally made of a 
sta nless steel wire which measures 0.12 >™""Z 
T. n this instance, the stainless steel I wrre of he thin 
lib er 51 is usable so long as its diameter , betowO^ 
mm with its Vicker's hardness (Hv) ranging ^ 1* to 
750 It is preferable that the compressed thin f ber 
measure 0 05 mm - 0.50 mm in width and 0.01 mm - 
0 0 1 in micKness. The number of the thin fibers 51 
can be altered appropriately within the range , cT 1- 24 
On the other hand, another sp.ral kne 6 includes 
eight thin fibers 61 , each of which is flatly compressed 
into sash-like structure which measures 0.13 mm in 

L mm in thickness. ^ = 
m * oriainallv made of an annealed stainless steel wire 
wh hTasIs 0.07 mm in dimeter. In this instance^ 
me linless stee, wire of the thin fiber 61 . * 
,ong as its diameter ranges from 0.04 mm to _0. 2 mm 
with its Vicker's hardness (Hv) ranging from 50 to 2ia 
» is preferable that the thin fiber 61 ™* su ' es °f™ 
"I 20 mm in width and 0.01 mm • 0. 10 mm in h.kne s 
The number of the thin fibers 51 can be altered appro 
priately within the range of 1 - 24. 

The method of manufacturing the catheter 1 .s as 

follows: 

,1 ) The inner tube 2 is made by extruding or blowing 
ihe synthetic resin over an outer surface of a metal- 

lip core 1 A as shown in Fig. 2a. 
)0 theou,ersu rt aceo.theinner.ube2,,heeig t 

numbers of thin libers 51 and the th,n fibers 6 1 a» 
knitted together to form the metallic mesh knit 3 as 

S* 61 is yieldingly bent to form a hook port.on 
agist anoiher thin fiber 51 a, each of the mtersec- 

tion of the thin fibers 51,61. h ,„ m ; nn 
(4 )Theoutertube4ismadebyextrud,ngo blowing 

ihe synthetic resin over the outer surface of the me- 
tallic mesh knit 3 as shown in Fig. 2c. 
5 The metallic core 1A is axially stretched to re- 
uce its diametrical dimension, and the core , 1 . ■ 
pulled out of the inner tube 2 as shown in F.g. 2d. 

Wi.hthethinfiber61 yielding 
,hin fiber 51 , the thin fiber 61 entangles with another thin 
ibe 51 so as to increase the mechanical strength of the 
mesh knit 3. This makes it possible for the cath- 
S52S follow up the bloodvessel while ma,n- 
Sg a good kink resistant and torque transm.ss.on 

P,0P .n rt the foregoing embodiment of the invention the 
cross sectional area and the hardness are discretionally 
a tered o provide the deference o, the mechan^a. 
s length between the two types of the thin fiber 51 61 
Terence of the mechanical strength may be added 
as follows: 



(a) instead of the annealed stainless steel the^ thin 
liber 61 ol the spiral line 6 may be made by pofya- 
mide, polypropylene or the like. 
1) „ is observed that the spiral line 5 and ano.he 
spiral line 6 have common cross sectional area or 
geometrical moment of inertia, but the forme I, e 5 
I made by anneal thin fibers, and the latter thin f.ber 
made by quenched thin fibers. „. . . Q 

™ in the method of manufacturing the . ca he er a 
step of compressing the metallic mesh kn* 3 is not 
always necessary. Without compress.ng he metal- 
,ic mesh knit, the thin fiber 61 is yieldingly ben 
against the thin fiber 51 at their mtersec t on thus 
substantially improving the kink resistant and 
torque transmission property. 
(d ) The thin fibers 51, 61 may be «c U la 
section, and a diameter of the former ,s greater than 
that ol the latter. . 
(8 , The thin fibers 51, 61 may be circular in cross 
section and the diameter of the former ,s the same 
S o. ihe mm. The number of the thin fibers 51 
may be counted greater than the thin fibers 61 . 

While the invention has been described with re.er- 
2 s ence to the specific embodiments, it is 

this description is not to be construed in a limiting sense 
n as Sas various modifications and addtoonstothe 
^rembodiments may be made by MM artisan 
without departing from the spirit and scope of the mven 
30 tion. 



Claims 

3S 1 Acatheterstructurecomprisinganinnertube.ame- 
* mesh knit provided to surround an outer su, 
.ace of the inner tube and an outer tube provided to 
coat an outer surface of the metallic mesh, 
L metallic mesh being formed by sp.ral l.nes, one 
40 of Ich is greater than the other in mechanical 
strength. 

2 A catheter structure as recited in claim 1 , wherein 
each of the spiral lines comprises one or more thin 

4S be*, the thin fibers of one spiral line being greater 
than the thin fiber of the other spiral hne ,n cross- 
section. 

3 A catheter structure as recited in claim 2, wherein 
so both the thin fibers of one spiral line a d the th n 

fibers of the other spiral line are rectangular in 

former thin fibers are greater than those of the latter 
thin fibers. 

55 4 . AcatheterstructureasrecKedinclaUnS where* 
the width of the former thin fibers is 2.5 - 25 times 
Z oHhe latter thin f ibers, and the thickness o, the 
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former thin fibers is 1.0 - 10 times that of the latter 
thin fibers. 

5. A catheter structure as recited in any preceding 
claim, wherein each of the spiral lines comprises $ 
one or more thin fibers and the thin fibers of one 
spiral line are greater than those of the thin fibers 
of the other spiral line in hardness. 

6. A catheter structure as recited in any preceding 
claim, wherein each of the spiral lines comprises 
one or more thin fibers and the thin fibers of one 
spiral line are greater than the thin fibers of the other 
spiral line in geometrical moment of inertia. 

7. A catheter structure as recited in any preceding 
claim, wherein one spiral line is made of stainless 
steel, and the other spiral line is made of a synthetic 
resin. 

8. A catheter structure as recited in any preceding 
claim, wherein both the thin fibers of one spiral line 
and the thin fibers of the other spiral line are circular 
in cross-section, the diameters of the former thin fib- 
ers being dimensionally greater than those of the 
latter thin fibers. 

9. A catheter structure as recited in any preceding 
claim, wherein the cross-section of the fibers in one 
spiral line is substantially the same as those of the 30 
other spiral line, and the number of the thin fibers 
in the one spiral line is greater than the number of 
fibers in the other spiral line. 
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(54) A catheter structure for use in medical treatment 

(57) In a catheter structure having an inner tube, a 
metallic mesh knit provided to surround an outer surface 
of the inner tube and an outer tube provided to cover an 
outer surface of the metallic mesh knit, the metallic 
mesh knit is formed by spiral lines, one of which is great- 
er than the other in mechanical strength. 
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